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Abstract of RU21 89494 

wind-power engineering. SUBSTANCE: vertical-shaft windmill-electric generating plant depending for 
its operation on Magnus effect has windwheel mounted on horizontal shaft, radial blades in the form of 
cylinders, and electric generator; operating mechanisms are made in the form of Savonius rotors 
mounted on cylinder shafts and rigidly coupled to them. Novelty is new relationship between geometric 
and kinematic parameters of plants which is as follows: where Vw is wind velocity; Dc and DS-r is 
cylinder and Savonius-rotor diameter, respectively; nwh is windmill speed; RS-r is distance between 
shaft axis and point on Savonius rotor corresponding to mean value of VS-rp with respect to rotor 
length; VS-rp is flow velocity on radius RS-r during windwheel rotation. EFFECT: simplified mechanical 
design and circuit arrangement, enhanced economic efficiency. 1 dwg 
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(54) BETPOyCTAHOBKA C POTOPAMU MArHYCA 

(57) 

H3o6peTeHMe othocmtca k BeTpoaHepreTUKe, 

a MMeHHO K KOHCTpynpOBaHMK) 

BerpooHepreTMMecKnx yciaHOBOK c 

ropM30HTanbHOM ocbHD BpaiAeHna c 
ncnonb30BaHneM acfcicjDeKTa Mamyca. CymHocTb 
M3o6peTeHMfl: BeTpoycTaHOBKa coasp>kmt 
BeTpoKoneco c ropn30HTanbHbiM BanoM, 
paAnanbHbie nonacTM b bha© uhjimhapob m 
3-neKTporeHepaTop, npi/meM npMBOAbi 
BbinoriHeHbi b BMAe poTopoB Tuna CaBOHnyca, 
KOTopbie ycTaHOBneHbi Ha ocax BpameHHfl 

L^MJIMHAPOB M >KeCTKO C HMMM CBfl3aHbl. HOBbIM 

HBrmeTca coot ho we Hue Me>KAy 

reOMeTpMHeCKMMM M KMHeMaTMHeCKMMU 

napaMeTpaMM BeTpoycraHOBKM b bma©' 



cpeAHew BennHMHe [V 0Kp pc ] 2 no ATiMHe poTopa; 

Vokp pc - CKopocTb noTOKa Ha paA^yce 
R pc npn BpameHMM BeTpoKoneca. 1 mji. 
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pc 

rAe Vb - CKopocTb BeTpa; 

m D pc - AnaweTpbi L^nnnHApa m poTopa 
CaBOHMyca cooTBeTCTBeHHo; 

Hbk - Mucno o6opOTOB BeTpoKoneca; 

Rp C - OTCTOflHkie ot ocm Bana tomkm Ha ocm 
poTopa CaBOHMyca, KOTopaa cooTBeTCTByeT 




-1- 




(19) RU (11) 



2 189 494 3) C2 

F 03 D 1/00 



(51) Int. CI. 7 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



< 12 > ABSTRACT OF INVENTION 



ro 
oo 

CD 
4^ 



(21), (22) Application: 93037902/06, 23.07.1993 

(24) Effective date for property rights: 23.07.1993 

(43) Application published: 20.01.1996 

(46) Date of publication: 20.09.2002 

(98) Mail address: 

197045, Sankt-Peterburg, Ushakovskaja nab. 
17/1, VMA im. admirala N.G.Kuznetsova, 
zam.nachal'nika po uchebnoj i nauchnoj 
rabote N.D.Zakorinu 



(71) Applicant: 

Voenno-morskaja akademija im. Admirala Flota 
Sovetskogo Sojuza N.G.Kuznetsova 



(72) Inventor: 



Solov'ev A. P. 



(73) Proprietor: 

Voenno-morskaja akademija im. Admirala Flota 
Sovetskogo Sojuza N.G.Kuznetsova 



(54) MAGNUS-ROTOR WINDMILL-ELECTRIC GENERATING PLANT 



(57) Abstract: 

FIELD: wind-power engineering. 

SUBSTANCE: vertical-shaft windmill-electric 
generating plant depending for its operation 
on Magnus effect has windwheel mounted on 
horizontal shaft, radial blades in the form 
of cylinders, and electric generator; 
operating mechanisms are made in the form of 
Savonius rotors mounted on cylinder shafts 
and rigidly coupled to them. Novelty is new 
relationship between geometric and kinematic 
parameters of plants which is as follows: 
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where V w is wind velocity; D c and Ds- r is 
cylinder and Savon ius-rotor diameter, 
respectively; n^ is windmill speed; R^ is 
distance between shaft axis and point on 
Savonius rotor corresponding to mean value of V 

S-r S-r 

p with respect to rotor length; V p is flow 
velocity on radius Rs- r during windwheel 
rotation. EFFECT: simplified mechanical 
design and circuit arrangement, enhanced 



economic efficiency. 1 dwg 
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BeTpoaHepreTktnecKnx ycTaHOBOK c 

VopH30HTanbHOPl OCbK) BpaLi^eHMfl Ha OCHOBe 

3c()ct)eKTa Mamyca. 

MaBecTHbi B3Y c ropn30HTaribHovi ocbio 
BpameHua c paAkianbHbiMM nonacT^MM b bma© 
npuHyAHTenbHO BpainaeMbix uujiuhaPob 
(poTopoB MarHyca//naT. CCCP 10198, F 03 D 
7/02, 1927; naT. CWA 4366386, F 03 B 5/00, F 
30 D 7/06, 1982; 3a*BKa <t>Pr 3246694, F 03 D 
5/00, 1984; a.c. 1677366, F 03 D 1/02, CCCP, 
1991 u flp. ). 

OCHOBHbie HeAOCTaTKM 3TUX B3V 

AocTaTOHHO cjio>KHbie npuBOAbi Ana Bpaa\eHMfl 
Lju/iHHApoB, hto yAopo>KaeT M3rOTOBJieHMe n 
CHWKaer HaAe>KHOCTb pa6oTbi ycTaHOBKU, a 
TaKxe HeB03MO>KHOCTb npaKTMMecKoro 
npnivieHeHUfl nx b boahom cpeAe Ha TeneHun h b 
nepeHOCHOM bma© 

B KanecTBe npoTOTuna Bbi6paHa yciaHOBKa 
no naT. 10198, F 03 D 7/02, CCCP, 1927 r. 
YcTpoi^cTBO coAep>KHT BeTpoKoneco c 
ropn30HTa/ibHbiM BanoM, paAuaJibHbie nonacTu 

B BMfle I^HriMHApOB C TOpl^eBblMH AMCK3MH, 

npuBOAbi An« BpameHua uh/imhapob h 
aneKTporeHepaTop. Ero HeAOCTaTKU Te >Ke, mo 
m nepenncneHHbie Bbiiue. 

flrm ycTpaHeHUfl stux HeAOCTaTKOB b 
n3BecTHOM B3Y, co a© p>Ka Li^e m BeTpoKoneco c 
ropn30HTa^bHbiM Ba/ioM, paAuanbHbie nonac™ 

B Bl/IAe I4MJ1V1HAPOB C TOpueBblMH AUCKaMU, 

npuBOAbi Ana BpameHUfl l^hjimhapob u 
sneiaporeHepaTop, b KanecrBe npMBOAOB 
UnnnHApoB npeAycMOTpeHbt poTopbt Tuna 
CasoHnyca (PtC), KOTopbie ycTaHaB/iuBaioTCfl 
Ha ocax BpameHHfl l^tmhapob m >KecTK0 

CBfl3aHbl C HHMU. 

Bo3AePiCTBne BeTpa Ha npeAnaraeMyio 
ycTaHOBKy npuBeAeT k Bpau^eHMK) poTopos 
CaBOHnyca (B03AyuJHbix Typ6nHOK MHoro Tuna), 
a cneAOBaTenbHO, u k BpameHUK) ljutiuhapob, c 

KOTOpbIMM >KeCTKO CBfl3aHbl 3TM pOTOpbl. 

BpameHne l^hjimhapob Bbi30BeT no^BneHne 
noA"b©MHOM curibi Mamyca m cooTBeTCTByjou^ero 
KpyTfli^ero MOMeHTa, KOTopwCi cTaHeT Bpau^aTb 
BeTpoKoneco. npu stom na poTop CaBonnyca 
6yAeT Ae^CTBOBaTb noMniwo BeTpa co 

CKOpOCTbK) V B B03AyUJHblM nOTOK B OKpy>KHOM 

HanpaBfieHMM CO CKOpOCTblO 
(PC) _ 

Vokp — 2jiR pc «n BK , 

rAe nsK - Hucno o6opoTOB BeTpoKoneca, 
R pc - OTCTO^Hne ot ocu Bana tohku Ha ocu 
poTopa CaBOHnyca, KOTopaa cooTBeTCTByeT 
cpeAHePi BennHUHe [V 0Kp (pc) ] 2 Pe3ynbTMpyKDu^ni^ 
noTOK 6yAeT pa Ben 

/z (pc) Z 

v = rv +cv : <i>. 
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PacnoriOKeHne poTopa CaBOHnyca no f\n\Ane 
nonacTM, ero AnuHa m AHawieTp Bbi6n paioTca U3 
ycnoBMfl o6ecneHeHua OKpy>KHoPi ckopocth 
Bpau^eHUfl L^nrinHApoB BOKpyr cboux ocew, 
paBHofi V OK p <lA) = (3-4)#Vb, hto pjaer 
HanGoribLuyK) noAbeMHyK) CMny Mamyca Ha 
L^/iHHApax. 

ConocTaBHTeribHbiPi aHanus c npoTOTunoM 
noKa3biBaeT, hto 3aflBneHHoe ycTpofiCTBO 
OTJiMMaeTca T8M, hto b KanecTBe npMBOAOB 
L^nnnHApoB ncnonb3yeTC« poTop Tuna 
CaBOHnyca, pasivieinaeMbiM Ha Ka>KAO^ nonacTM 

Ha OCM BpaiHeHMfl l^MnMHAPOB M )KGCTKO CBfl3aH c 

humh. Mo>kho yTBep>KAaTb, hto npeAno>KeHHoe 
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"Bo3AywHyK) Typ6nHy Mamyca" (naT. CLLIA 
4366386, F 03 B 5/00, F 30 D 7/06, 1982) h 
"BeTpoycTaHOBKy" (3aqBKa OPr 3246694, F 03 D 
5/00, 1984). OT/iMHUfl KOHCTpyKTMBHbie: y 
aHanoroB npuBOAOM i^nnnHApa nonacTM cny>KMT 
sneKTpoABMraTenb c cucTeMOii ynpaBneHua 
napaivieTpaMU sneicrpoABuraTerifl. Ha BpaineHne 
I^MJIMHAPOB 3aTpanMBaeTCfl 10% 
Bbipa6aTbiBaeivioii B3y 3Hepn/in. 

npeAnaraeivibiM npuBOA - PTC paocrraeT ot 
noTOKa BeTpa m B03AywHoro noTOKa b oKpy>KHOM 
HanpaBneHMM m He Tpe6yeT 3aTpaT SHeprMM. 
OyHKL^MOHanbHbie: aHanorn npaKTunecKM He 
MoryT 6biTb Mcnonb30BaHbi b boahom cpeAe Ha 
75 TeneHnn m b nepeHOCHOM BMAe b cba3m c 

OTHOCMTeJIbHOfi CJlOKHOCTbK) CUCTeMbl npMBOAOB 

n ynpaBneHMfl mx pa6oTOM. 

Ot^eHUM reowieTpunecKMe m KHHeMaTunecKne 
napaivieTpw poTopa Tuna CaBOHHyca. Mucna 

06opOTOB pOTOpa M I4HJ1UHAPOB BOKpyr CBoeM 
20 OCM paBHbl COOTBeTCTBeHHO 
1, 85 »V 

P° „ 
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pc 
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1 ,85 - onbiTHbifl K03cf»ct)Mi4neHT, rAe D pc - 
AnaweTp poTopa m D m - Ana^eTp L^nnnHApa; 
(3-4) - onTHManbHaa (oTBenaeT Han6onbLuei^ 
30 noAbeMHOM curie Mamyca) BennnnHa 

COOTHOlLieHUPi OKpy>KHOtl ckopoctm 

BpaLAeHMfl-i^minHApa m ckopoctm BeTpa. H3 



ycnoBM« n 
Bbipa>KeHMe 



pc 



:-n u 



nonynuM cneAy>OLAee 



Z1TR 



<2, 61-3, 6?) 



Oho CBH3biBaeT hmcjio o6opoTOB 
40 BeTpoKoneca, AnaweTpbi poTopa n l^mtimhapob, 
pacnono>KeHMe poTopa no ppv\w& nonacTn 
(nepe3 sennnnHy Rp C ). MoiAHOCTb poTopa Tuna 
CaBOHuyca AOCTaTOHHa ati« o6ecneneHnn 

BpaiHeHMfl miflMHApOB M C HUCflOM o6opOTOB 
n BK COCT3BMT OKOnO 5% OT MOLL4HOCTM B3y. 

45 KaK noKa3ann pacneTbi, Knfl npeAnaraeMOM 
ycTaHOBKM npu OAHHaKOBbix ra6apnTHbix 
pa3Mepax nonacTePi 6yAeT He Hn>Ke, neM y 

paCCMOTpeHHblX BbllUe B3y HeCMOTpfl Ha TO, HTO 

nacTb AnnHbi nonacTM 3an«Ta poTopoM 
5Q CaBOHnyca, nivietoLAUM MeHbiuyK), neM y 
HwrinHApoB noA*beMHyK> cuny Mamyca. 

Ha nepTe>Ke npeACTaBiieHa ycTaHOBKa, bma 
cnepeAH. 

ycTpowcTBO coAep>KHT 6awHK> (onopy) 1, 
ropn30HTanbHbiPi Ban 2 (c ronoBKOtf mjih 

55 cTyni/mePi), nonacTM 3 c i^nnnHApaivin Mamyca 4 
m Topi^eBbiMM A^CKaMU 5, a TaiOKe poTopbi Tuna 
CaBOHnyca 6. GneiaporeHepaTop He noKa3aH. 

npu B03AeficTBMH Ha B3y BeTpa HaHHyT 
BpaLAaTbca BOKpyr CBoeCi ocu poTopbi Tuna 
CaBOHHyca 6, 3acTaBJiflfl BpamaTbca 

60 OAHOBpeMeHHO CBfl3aHHbie c humh unriMHAPbi 4. 
C noHBneHneM Ha i^nrinHApax v\ poTopax 
AOCTaTOHHOM noAbeMHOM curibi Mamyca v\ 
cooTBeTCTByjoii^ero KpyTflmero MOMeHTa b 
nnocKOCTH, nepneHAHKyJi^pHO^ Bany, npnAeT bo 
BpameHne BeTpoKoneco. C HananoM BpameHUfl 
BeTpoKoneca Ha poTopbi CaBOHHyca KpoMe 
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# yBeJlHMMTCfl HHCJIO o6opotob pOTOpa H 

i^n/inHApoB, noBbicuTca noA"beMHafl curia 
Mamyca w KpyTamntf MOMem a^h BpameHMH 
BeTpoKoneca. B cTai^MOHapHOM pewwvie Mwcno 
ooopc-TOB BeTpoKoneca 6yAeT paBHo BennHMHe 
(2). 

ripeAnoxeHHafl ycTaHOBKa cymecTBeHHo 
6onee npocTaa, HeM cymecTBy>OLAt/ie B3Y c 
poTopaMU Mamyca u GKOHOMUMHafl. Coctout H3 
npocTofi cj^opMbi n AenjeBbix npoMHbix nonacTetf, 
KOTopbie MoryT pa6oTaTb KaK Ha B03Ayxe, TaK u 
b BOAHOfl cpeAe Ha TeMeHnn. Mo>kho co3AaTb 
npocTbie ycTaHOBKM nepeHOCHoro BHAa. He 
Tpe6yioT 3aTpaT aneicrpoaHepruM Ha BpameHwe 
L^nrnHAPOB. MMeKDT 6onee npocTynD 
aneKTpuMecKyK) cxeMy ynpaBneHna, oTCKDAa m 
6onee HaAeawyK). 

OopMyna n3o6peTei-Mfl: 

BeTpoycTaHOBKa c poTopaMU MarHyca, 
coAep>KaLAafl BeTpoKoneco c ropM30HianbHbiM 
BanoM, paAnanbHbie nonacTH b bma© 
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(UJ l>1 tJpCJLL\C:MH>1 L^/IJI/lli^pUb V\ JJICMpUICHCfJCllUp, 

npuneM npwBOAbi BbinonHeHbi b bha© poTopoB 
Tuna CaBOHnyca, KOTopbie ycTaHOBneHbi Ha 
ocflx BpameHMfl uujiuhapob h >kbctko CBH3aHbi c 

5 HMMM, OTilMMaJOLAaflCfl TeM, MTO COOTHOLU©HM© 

Me>KAy reoMeipMMecKHMH n KHHeMamHecKi/iMi/i 
napaMeTpaMM BeTpoycTaHOBKM cocTaBrmeT 

C2 J ei-3,67XD /J> > 2 -l (Zlln 
10 P° !* _ BK 

» 2 V ' 

R o 

pc v ' 

rAe V B - cKopocTb BeTpa; 
D u m D pc - AnaMGTp LjunnHApa m poTopa 
/5 CaBOHnyca cooTBeTCTBeHHo; 

n BK - micno o6opotob BeTpoKoneca; 
Rp C - orcTOAHne or och Bana tomku Ha ocu 
poTopa CaBOHnyca, KOTopaa cooTBeTCTByer 
cpeAHew BeJiMHMHe [V OKp pc ] 2 no AriHHe poTopa; 
20 v okp pc - CKopocTb noTOKa Ha paAMyce 
R pc npn BpaLAeHMM BeTpoKoneca. 
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